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CLAIMS 



[Claim 1] The preparation approach of the photocatalyst characterized by making a base material 
support the multiple oxide slurry obtained by mixing the solution with which at least one sort of 
elements chosen from the group which consists of the solution with which titanium exists, silicon, 
aluminum and nickel, iron, a zirconium, Lynn, and boron exist, and hydrolyzing this in the range 
with a temperature of 40-90 degrees C. 

[Claim 2] The solution with which the above-mentioned titanium exists is the adjustment approach 
of the photocatalyst according to claim 1 characterized by being the solution of the alkoxide of 
titanium, a sulfate, a nitrate, a chloride, or a hydroxide. 

[Claim 3] The adjustment approach of the photocatalyst according to claim 1 or 2 characterized by 
making a base material support the TiOwhich carried out grinding mixing with sol system binder 
and water more than kind at least, and was obtained by this 2 content slurry chosen from the group 
which consists of a silica sol, alumina sol, a zirconia sol, and a titania sol in the multiple oxide 
which calcinated the above-mentioned multiple oxide slurry further, and was obtained by this. 

[Claim 4] The preparation approach of the photocatalyst according to claim 1 or 2 characterized by 
making a base material support the Ti02 content slurry which added the acid solution further to the 
above-mentioned multiple oxide slurry, and was obtained by this. 

[Claim 5] The preparation approach of the photocatalyst according to claim 1 or 2 characterized by 
adding the solution containing at least one metal chosen from the group which becomes the above- 
mentioned multiple oxide slurry from Ag, Cu, and Zn. 

[Claim 6] The preparation approach of the photocatalyst according to claim 3 characterized by the 
thing which is chosen from a silica sol, alumina sol, a zirconia sol, and a titania sol, and which carry 
out grinding mixing with the sol system binder and water more than a kind at least after adding and 
calcinating the nitrate of at least one metal chosen from the group which consists of Ag, Cu, and Zn 
in the above-mentioned multiple oxide. 

[Claim 7] The preparation approach of the photocatalyst any one publication of claim 1-6 
characterized by calcinating further the base material which supported the above-mentioned slurry. 



DETAILED DESCRIPTION 



[0001] 

[Field of the Invention] This invention relates to the preparation approach of a photocatalyst. 
[0002] 

[Description of the Prior Art] A photocatalyst decomposes a microorganism etc. while carrying out 
oxidative degradation of NOX, the hydrocarbon, etc. in response to the exposure of light, such as 
ultraviolet rays. Therefore, equipment, a product, etc. using a cleaning effect, an antibacterial 
action, etc. of such a photocatalyst have been developed. Ti02 of current and the anatase mold 
generally used as a photocatalyst mainly exists as powdered. However, since the engine 
performance of the activity of the photocatalyst obtained was influenced by the adjustment 
approach of Ti02, even if it raised bond strength, there was a problem that high photocatalyst 
activity was not necessarily acquired. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the preparation approach 
of a photocatalyst that a photocatalyst can be made to be able to adhere to a base material firmly, 
and it can have high photocatalyst activity, in view of the above-mentioned trouble. 
[0004] 

[Means for Solving the Problem] The preparation approach of the photocatalyst concerning this 
invention mixes the solution with which at least one sort of elements chosen from the group which 
consists of the solution with which titanium exists , silicon , aluminum and nickel , iron , a zirconium 
, Lynn , and boron exist , and is characterized by making a base material support the multiple oxide 
slurry obtained by hydrolyzing this in the range with a temperature of 40-90 degrees C . As a 
solution with which the above-mentioned titanium or each element exists, the solution of an 
alkoxide, a sulfate, a nitrate, a chloride, or a hydroxide can be used. Moreover, the base material 
which supported the above-mentioned slurry can also be calcinated further. Thus, since the 
multiple oxide slurry of the shape of a particle which is a high specific surface area by preparing a 
multiple oxide system photocatalyst at predetermined temperature, and shows many solid acid 
points can be obtained, it can have high photocatalyst activity rather than it considers as Ti02 
independent. 

[0005] The above-mentioned multiple oxide slurry can be calcinated further, and a base material 
can also be made to support the Ti02 content slurry which was chosen from the group which 
consists of a silica sol, alumina sol, a zirconia sol, and a titania sol in the multiple oxide obtained by 
this and which carried out grinding mixing with the sol system binder and water more than a kind at 
least, and was obtained by this. Thus, it becomes possible for a coat to become possible about a 
catalyst to a base material at homogeneity, and to adhere to a base material firmly by calcinating 
the obtained multiple oxide and making it slur again. Moreover, it becomes possible to make a 
base material support the stable slurry. 

[0006] Moreover, an acid solution can be further added to the above-mentioned multiple oxide 
slurry, and a base material can also be made to support the Ti02 content slurry obtained by this. 
Thus, the multiple oxide in a slurry can be atomized by adding an acid solution. 
[0007] Furthermore, the solution containing at least one or more metals chosen from the group 
which becomes the above-mentioned multiple oxide slurry from Ag, Cu, and Zn can also be added. 
Thus, antibacterial and a pit mold operation can be raised by making a photocatalyst support the 




metal of Ag, Cu, and Zn further. 

[0008] The above-mentioned multiple oxide slurry to the multiple oxide calcinated and obtained 
especially Ag, After adding the nitrate of at least one or more metals chosen from the group which 
consists of Cu and Zn, it dried and calcinated and the catalyst powder obtained by this was chosen 
from the group which consists of a silica sol, alumina sol, a zirconia sol, and a titania sol - grinding 
mixing can be carried out with the sol system binder and water more than a kind at least, and the 
above-mentioned Ti02 content slurry can also be prepared. It becomes possible to become 
possible to carry out the coat of the catalyst which supported Ag, Cu, and Zn uniformly and firmly to 
a base material by this, and to make a base material support the stable slurry. 
[0009] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
detail. This invention mixes first the solution with which titanium exists, and the solution with which 
elements other than titanium exist, hydrolyzes this at predetermined temperature, and obtains a 
multiple oxide slurry. Especially as a solution with which titanium exists, although not limited, it is 
desirable to use the alkoxide solution of titanium, the sulfate solution of titanium, or the hydroxide 
solution of titanium. As an alkoxide of titanium, tetraisopropoxy titanium, tetra-ethoxy titanium, 
tetramethoxy titanium, tetrapod iso butoxytitanium, etc. can be used, for example. Moreover, as a 
sulfate of titanium, the second titanium of a sulfuric acid, sulfuric-acid titanyl, etc. can be used. 
Moreover, oxy-hydroxylation titanium etc. can be used as a hydroxide of titanium. 
[0010] The solution with which at least one sort of elements chosen from the group which consists 
of silicon, aluminum, nickel, iron, a zirconium, Lynn, and boron as an alkoxide of elements other 
than titanium exist is used, silicon, boron, a zirconium, or the alkoxide of Lynn is desirable, and the 
alkoxide of silicon is desirable especially. Although especially an alkoxide is not limited, its thing 
with a methyl group, an ethyl group, a propyl group, or butyl is desirable. As an example, a tetra- 
ethoxy silane, a tetramethoxy silane, tetra-isopropoxysilane, tetrapod iso butoxysilane, zirconium 
tetra-isobutoxide, trimethyl phosphate, trimethoxy borane, etc. can be used. 
[001 1] Although especially the weight ratio when in addition to this mixing an element with titanium 
is not limited, the weight ratio of the oxide of the titanium oxide pair above-mentioned element has 
desirable about 99-30-pair about one to 70 (a total of 100-fold quantitative ratio) range. If a weight 
ratio exceeds 99%, since it becomes the almost same property as a titanium oxide independent 
and the compound-ized effectiveness fades, the multiple oxide obtained is not desirable. On the 
other hand, if it is less than 30%, since the inclination for photocatalyst activity to fall will appear, it 
is not desirable. Photocatalyst activity also has about 98-50-pair about two to 50 range especially, 
and high about 98-80-pair about two to 20 range, and they are more desirable. 
[0012] Although it will not be preferably limited still more preferably about 60-90 degrees C the 
temperature of about 40-90 degrees C especially if the range of hydrolysis is about 80-90 degrees 
C, it is desirable to use pure water. If temperature is less than about 40 degrees C, since a uniform 
multiple oxide is not obtained and specific surface area falls, it is not desirable. Moreover/if it 
exceeds about 90 degrees C, since hydrolysis stabilized [ boil / when an alkoxide solution is added 
] cannot be performed, it is not desirable. 

[0013] After this invention dries and calcinates the obtained multiple oxide slurry next, it is ground, 
and a Ti02 content slurry is obtained by whether it slurs again and whether an acid solution is 
added to the instead obtained multiple oxide slurry. Although especially desiccation of a slurry is 
not limited, its range of 40-200 degrees C is especially desirable, and its range which is 100-150 
degrees C is desirable. Although especially baking of a desiccation article is not limited, about 200- 
600 degrees C, it is an about 300-500-degree C temperature requirement preferably, and can 
usually be preferably performed in about 3 - 5 hours for about 1 to 24 hours. When burning 




temperature is 200 degrees C or less, since TiO(s)2 cannot obtain the light catalytic ability which 
serves as a rutile mold and is made into the purpose, respectively if they are an amorphous 
substance and 600 degrees C or more, its burning-temperature range where an anatase mold is 
obtained is desirable. Although grinding will not be especially limited if-izing of the multiple oxide 
can be carried out [ detailed ] in the shape of a particle, it is desirable to add water, a sol system 
binder, or water and a sol system binder, and to carry out grinding mixing. As a sol system binder, 
a silica sol, alumina sol, a zirconia sol, titania sols, or such combination can be used. Moreover, 
grinders, such as a mill, can be used. Especially as an acid solution, although not limited, a nitric 
acid, a sulfuric acid, a hydrochloric acid, an acetic acid, etc. can be used. Although especially an 
addition is not limited, its about one to 10 times are desirable at the volume ratio of the raw material 
of a multiple oxide. 

[0014] Here, to the obtained multiple oxide slurry, the solution containing the combination of Ag, 
Cu, Zn, or these metals can also be added. About 0.05% or more of an addition is desirable to Ti 
content multiple oxide at a weight ratio, and is especially desirable. [ about 0.1 - 5% of ] Moreover, 
as for these metals, adding as a nitrate water solution is desirable. Thus, the effectiveness of 
antibacterial and pit mold can be raised by adding Ag, Cu, or Zn. 

[0015] This invention can obtain a photocatalyst support object by making a base material support 
a Ti02 content slurry, and finally, calcinating this. Although especially a base material is not limited, 
the ceramics, glass, stainless steel, or resin can be used for it, and it can make the film of a 
photocatalyst adhere to these front faces firmly. Moreover, when removing the offensive odor 
component in gas, the thing with a large gas touch area for which the base material of spherical or 
honeycomb structure is used is desirable. 

[0016] Especially as an approach of making a base material supporting a slurry, although not 
limited, the wash coat method, the dipping coat method, or a spin coat method can be used. 
Although especially the amount of coats of a slurry is not limited at this time, it expresses with the 
weight of the multiple oxide conversion per surface area of a base material, and the range of about 
one to 100 g/m2 is desirable. When the amount of coats is less than [ about 1g //m ] two, there is a 
possibility that the thickness of a photocatalyst may be too thin to fully demonstrate photocatalyst 
activity. On the other hand, if about 100g/m2 is exceeded, thickness will become thick too much, 
and there is a possibility that the film of a photocatalyst may exfoliate. Although especially baking 
of a photocatalyst support substrate is not limited, about 200-600 degrees C, it is an about 300- 
500-degree C temperature requirement preferably, and can usually be preferably performed in 
about 3 - 5 hours for about 1 to 10 hours. 

[0017] As described above, while the film of a photocatalyst adheres to a base material firmly by 
preparing titanium as a photocatalyst of a multiple oxide system, the photocatalyst support object 
which has high photocatalyst activity can be obtained. An offensive odor component etc. can be 
made to purify by using such a photocatalyst support object into the interior unit of an air- 
conditioner, or an exterior unit. Moreover, it can use for a waste water treatment equipment, an 
incinerator, etc., and antibacterial and a mildewproofing operation can also be operated as 
purification of NOx besides an offensive odor component, a hydrocarbon, etc., and a pan. 
[0018] 

[Example] Hereafter, the example and the example of a comparison of this invention are explained, 
an example 1 - first, tetraisopropoxy titanium (Ti4 (Oi-C3H7)) of 1125.8 g and the tetra-ethoxy 
silane (Si4 (OC2H5)) of 57.6 g were stirred at the room temperature for 10 minutes, and the mixed 
liquor of 95/5-fold [ Ti02/Si02= ] quantitative ratio was obtained. And after adding this mixed liquor 
to 80-90-degree C water 15L, 2h stirred and riped at that temperature, and the Ti02-Si02 
precursor slurry was obtained. Ti02-Si02 multiple oxide was obtained by drying and calcinating 




this after washing and filtration with a centrifugal separation vessel (500 degree-Cx5h, a 
programming rate : 100 degrees C/(h)). 

[0019] Next, grinding mixing of 100g of Ti02-Si02 multiple oxides, silica sol (20wt%SiO2 content 
article) 50g, and the 400g of the water was carried out with the wet ball mill, and the honeycomb 
base material made from cordierite (1 .8mmp, 0.3mmt) was made to support with a wash coat 
Ti02-Si02 slurry (Ti02 content slurry 1) obtained by this. The amount of coats at this time was 
used as Ti02-Si02 multiple oxide of 100g of unit area (m2) hits of a base material. Finally, baking 
of 500 degree-Cx5h (programming rate : 100 degrees C/(h)) was given for this catalyst that carried 
out the coat, and the coat mold photocatalyst was obtained. This was made into the example 1 . 
[0020] After having added in 80 degrees C - 90 degrees C water, stirring and ripening 2h of mixed 
liquor in the example 2 example 1 , the coat mold photocatalyst was obtained like the example 1 
after radiationnal cooling to the room temperature except using the Ti02 content slurry 2 which 
added 20ml concentrated nitric acid, and was stirred and ripened 12h. This was made into the 
example 2. 

[0021] In preparation of the coat mold base material of three to example 1 2 examples 1 and 2, the 
coat mold photocatalyst was obtained like examples 1 and 2 except using the base material of 
glass, SUS304, SUS310 and PE, and the product made from PP instead of a cordierite base 
material. These were made into examples 3-12. In addition, when the base material made from PE 
and PP was used, the baking process after using a photocatalyst as a wash coat at a base material 
was removed. 

[0022] In the 13 to example 22 examples 1 and 2, instead of a tetra-ethoxy silane (Si4 (OC2H5)) A 
tetramethoxy silane (Si4 (OCH3)), tetra-isopropoxysilane (Si4 (Oi-C3H7)), Make it be the same as 
that of examples 1 and 2 except using the Ti02 content slurries 3-12 obtained using respectively 
trimethyl phosphate (P03 (OCH3)), trimethoxy borane (B(OCH3) 3), and zirconium tetra- 
isobutoxide (Zr4 (Oi-C4H9)). The coat mold photocatalyst was obtained. These were made into 
examples 13-22. 

[0023] In 23 to example 32 examples 1 and 2, the coat mold photocatalyst was obtained like 
examples 1 and 2 except having replaced the weight ratio of Ti02/Si02 with 90/10, 80/20, 70/30, 
60/40, and 50/50. These were made into examples 23-32. 

[0024] In 33 to example 44 examples 1 and 2, the coat mold photocatalyst was obtained like 
examples 1 and 2 except replacing the amount of coats of Ti02-Si02 multiple oxide with 1 , 2, 3, 5, 
10, and 50 g/m2. These were made into examples 33-44. 

[0025] In 45 to example 48 examples 1 and 2, the coat mold photocatalyst was obtained like 
examples 1 and 2 except having replaced each burning temperature with 300 degrees C and 400 
degrees C. These were made into examples 45-48. 

[0026] In the 49 to example 58 examples 1 and 2, instead of tetraisopropoxy titanium (Ti4 (Oi- 
C3H7)) Tetra-ethoxy titanium (Ti4 (OC2H5)), tetrapod iso butoxytitanium (Ti4 (Oi-C4H9)), Make it 
be the same as that of examples 1 and 2 except using the Ti02 content slurries 13-22 obtained 
using sulfuric-acid titanyl (TiOS04), the second titanium (Ti2 (S04)) of a sulfuric acid, and oxy- 
hydroxylation titanium (Ti02 (OH)). The coat mold photocatalyst was obtained. These were made 
into examples 49-58. 

[0027] The coat mold photocatalyst was obtained like examples 1 and 2 except adding mixed liquor 
in the water of a room temperature by preparation of the coat mold photocatalyst of the example 1 
of a comparison, and two examples 1 and 2. These were made into the examples 1 and 2 of a 
comparison. 

[0028] The decomposition activity of an acetaldehyde was evaluated by making gas contact on the 
activity evaluation conditions which show the photocatalyst of the activity evaluation trial examples 




1-58 and the examples 1 and 2 of a comparison in Table 1 within a reaction, and investigating the 
concentration of the carbon dioxide in the outlet of a coil. The result is shown in Tables 2-4. Each 
photocatalyst of examples 1-58 showed decomposition activity higher than the examples 1 and 2 of 
a comparison. As shown in examples 1-58, it has checked that strong solid acid nature was shown 
and the multiple oxide slurry of the shape of a particle which is a high specific surface area could 
be obtained by hydrolyzing at temperature higher than ordinary temperature. Moreover, after 
calcinating the multiple oxide slurry and slurring it again, even if it made it support, after adding the 
acid solution, even if it made it support, it has also checked that it was comparable decomposition 
activity. 
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SKOC l H i ) 4 


20 


10 


500°Cx5h 


3-/x7^ 


355 


*»«44 


2 


TK>i-SiO,(9M) 


TKOHC,H 7 ) 4 


SKOC 2 H 5 ) 4 


20 


50 


500°C X 5h 


3-VX7<h 


354 
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[Table 3] 










(tuacotXft) 




warn 


( )AI*Mttt 


to,* 




CmG 


a-tft 

[M/m*\ 


ftfftft* 


**t*fK 




1 


■noj-sio^*) 


TiCOHV^ 


SKOCjH^ 




100 


300°C x 5h 




351 


m;t;e 


1 


Ti0 2 -SK>,C85:5) 




SKOC 2 H s ) 4 




100 


400 fl Cx5h 




354 


mm 


2 


TiOa-SiO^^) 


TiCOMV*^ 


SKOCeH^ 




100 


300^Cx5h 




352 


f.tt;e 


2 


noj-sio^as^) 


TKOhCH,) 4 


SKOCtH^ 




100 


400 s Cx5h 


>-> X7<h 


359 | 


M-t.EH 


13 


TiO t -SK>j(95:5) 


r<OCfH5) 4 






100 


500°C x»i 




^353 




14 


TiO a -SiOs(95£) 


TKOi-C 4 H») 4 


SKOCtH^ 




100 


500°Cx5h 


>-^X7^ 


361 




15 


Ti0 2 -SlOa<955) 


TiOS0 4 


SKOCjH^ 




100 


500°CX», 


3-yx 7 <h 


347 ! 




16 


Ti0 a -SI0,(955) 


TICSOA 


SKOCsH^ 




100 


500°CX5h 


3->X7^ 


362 




17 


TlOj-SiOjOS^) 


TiOCOH), 


SKOCtH^ 




100 


500°C X5h 


3->*x7^ 


353 


f.*tei 


18 


TiOj-SiOjOSiS) 


TKOCjH^ 


SKOC^Hj), 


20 


100 


500°Cx5h 




354 




19 


TiO,-SiO,<95:5> 


TXOKW^ 


SKOCjH^ 


20 


100 


500°C x &\ 


>-/X7<h 


359 




20 


TiOa-SJO/95^) 


7K5S0 4 


SKOC I H B ) 4 


20 


100 


500°CX5h 


3-*/x7^ 


358 




21 


TiO,-SiOt<955) 


TKSO^ 


SKOC 1 H 9 ) 4 


20 


100 




>^/X7-fh 


358 


l£lfc9J58| 22 


TiO a -SlOj(955) 


TiO<OH), 


SKOCtHs) 4 


20 


100 


500°Cx5h 


>-/x7<l^ 


356 




i 1 


TIOt-SiO^A) 


TKOHCV*7>4 


SKOC t H 9 ) 4 




100 


500°C X5h 




25 




2 


710 2 -SI02(95*5) 


TiCOr-CH,)* 


SKOCzH^ 


20 


100 


500°CxOi 




23 



[0032] 
[Table 4] 




ROM 






19.8cm* j 


uvSiflt 


3niW/cm* 




100cc/min 




CH,CHO:180ppm 
KAIr :Baae 



[0033] Evaporation to dryness was carried out to Ti02-Si02 multiple oxide calcinated and obtained 
in the example 59 example 1 after adding a silver-nitrate water solution, and the coat mold 
photocatalyst was obtained like the example 1 except using the 5%Ag/Ti02-Si02 catalyst powder 
obtained by drying and calcinating (500 degree-Cx5h, programming rate of 100 degrees C/h) after 
removing moisture. This was made into the example 59. 

[0034] In an example 60 and the 61 examples 59, the coat mold photocatalyst was obtained like 
the example 59 except having distributed the amount of support of Ag to 0.1% and 1%. These 
were made into examples 60 and 61 . 

[0035] The coat mold photocatalyst was obtained like the example 59 except having used a copper 
nitrate or zinc nitrate instead of the silver nitrate, and having made Cu or 5%Zn support with an 
example 62 and 63 examples 59 5% to Ti02-Si02 multiple oxide. These were made into examples 
62 and 63. 

[0036] In the 64 to example 67 examples 62 and 63, the coat mold photocatalyst was obtained like 
examples 62 and 63 except having distributed the copper nitrate or the amount of support of zinc 
nitrate to 0.1% and 1%. These were made into examples 64-67. 

[0037] In the 68 to example 70 example 59, two kinds of nitrates were chosen from the group of a 
silver nitrate, a copper nitrate, and zinc nitrate as if few, and the coat mold photocatalyst was 
obtained like the example 59 except having made Ag-Cu of 5% of each metal, Ag-Zn, and Cu-Zn 
support to Ti02-Si02 multiple oxide. These were made into examples 68-70. 
[0038] In the 71 to example 76 examples 68-70, the coat mold photocatalyst was obtained like 
examples 68-70 except having distributed the amount of support of each metal to 0.1% and 1%. 
These were made into examples 71-76. 

[0039] Antibacterial and pit mold evaluation were carried out on the conditions which show the 
photocatalyst of antibacterial, the pit mold evaluation trial examples 59-76, and the examples 1 and 
2 of a comparison in Table 5 and 6. The result is shown in Table 7. Moreover, the acetaldehyde 
decomposition activity shown in the above-mentioned table 2 was also evaluated to coincidence, 
and the result was also shown in Table 7. as shown in Table 7, it turns out that antibacterial and 
the pit mold effectiveness boil the photocatalyst of examples 59-76 markedly rather than the 
examples 1 and 2 of a comparison, and it excels. Moreover, examples 59-76 are understood that 
decomposition activity is higher than the photocatalyst of the examples 1 and 2 of a comparison. 
[0040] 
[TableS] 








mm 


Eschericha Colt 


mm* 


3x10 a CFU/ml 







[0041] 
[Table 6] 





Bt*#T 


■a 


AxporgOhis nigor <&6|1IS 




. 0.02 ~0. 1 g 
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[Table 7] 






** 








v&tr 


7*r7WtK 










TiOji 








straw 




♦1 






] 




9XAg 


TKOr-CjH^ 


SKOCjHb> 4 


100 


500% X 5h 




0 


3 


320 




1 


TiOi-SiOjCft&S) 


0.1 ftAg 


TKOI-C 1 H T )4 


SKOCjH^ 


100 


500% x5h 




40 


3 


318 




1 


TiOjf-5fO x (B5:5) 


1%A« 


TKOH-CjHA 


SKOCjH^ 


100 


500% x 5h 


3-y"r?4> 


10 


3 


306 




1 




5%Cu 


TROt-C^H^ 


SKOtW 4 


100 


500% X5h 




100 


3 


302 




1 


TiOj-SJOjCB&S) 


5%Zn 


TiCOHC a H 7 ) 4 


SKOCxH^ 


100 


500% x5h 




120 


3 


308 


tot 


1 




0.1%Cu 


TKOHC 3 H 7 ) 4 


SKOC*H5>4 


100 


500% X5h 




160 


3 


317 


Ems 


i ' 


TiO x -&Oj(95:5) 


1%Cu 


TKOi-CjH^ 


SKOCzH^ 


100 


600% x5h 


3— >*rKK 


120 


3 


306 




, — ! — 


TK) z -SiOf(95:5) 


0.1 %Zn 


TKOrGsH?)* 


5KOC|H|} 4 


100 


500% X5h 




150 


3 


318 






TiOi-SJOj(95:5) 


1%Zn 


THOHCaH,)* 


skoc^u> 4 


100 


500% X5h 




120 


3 


309 




, — - — 
1 - 






TK0t-C»H^4 


SKOC z H & ) 4 


100 


500% x5h 




0 


3 


308 


rrrm 


1 


TlO^SiO^eSrS) 






S«XW 4 


100 


500%x5h 




0 


3 


315 




1 


TK> x -SiO,(85:5) 


5%Cu-5%Zn 


TK0r-CH>>4 


SKOCtHs} 4 


100 


500% x5h 




80 


3 


308 






TiOj E -S<0 I (8o:oi 


0.1YAe-OLl%Cu 


TKOi-CsHy) 4 


C>!/S>S* LI \ 

SftQCftV4 


100 


500% x 5h 




30 


3 


312 






TiOjt-SiO^SS-.S) 


0.1%A«-0.1%Zn 


TKOH3»H,) 4 


Si(OC 2 H B } 4 


100 


500%x5h 




10 


3 


317 








ai%Cu-0.1%Zn 




SKOC 1 H 8 } 4 


100 


500%x5h 




130 


3 


315 


FTTTTZ1 






1%A«-1%Cu 


U0rCjH^ 4 




100 


500%x5h 




20 


3 


315 


E3232 




TiOj-PjOaO&e) 


1%A«-1%Zn 




SKOCHb) 4 


100 


500% x5h 




10 


3 


321 I 


FTTTSH 




TiC-fitOaCBSiB) 


1%Ct/-1%Zn 


TKOHCHO4 


Si(OCA) 4 


100 


500%x5h 




70 


3 


312 










TKOr-Q^>4 




100 


500%x5h 




3*10* 


1 


25 




2 


TiO^SOjCOTrS) 


- «Pltt20mO 


TKOHVU 


Si(OC^) 4 


100 


500%x5h 




5X10* 


1 


23 
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[0043] 

[Effect of the Invention] As described above, according to this invention, the preparation approach 
of a photocatalyst that a photocatalyst can be made to be able to adhere to a base material firmly, 
and it can have high photocatalyst activity can be offered. 



